sponse to altered hydrogen ion concentration would only be detectable in the presence of chronic pulmonary disease.
We recently have had the opportunity to study a woman with hypoventilation and obesity in whom there was no evidence of intrinsic lung disease.6'0 The following report demonstrates that her blood hydrogen ion concentration played a dominant role in the regulation of her pulmonary arterial pressure.
Case Report
This 43-year-old white woman was first admitted to the University of Colorado Medical Center on March 19, 1964 , with cough and fever, which cleared in 3 days. Review of her history revealed that for the past 2 years she had noted a tendency to fall asleep while sitting in a chair, either reading or watching television. However, her exercise tolerance had been excellent with no signs or symptoms of congestive heart failure. There had been no change in her mental acuity. She had always been overweight, weighing as much as 160 pounds in high school and over 250 pounds for the past 5 years.
The physical examination revealed a blood pressure of 140/80 mm. Hg, pulse of 60 beats per minute and regular, and a respiratory rate of 16.
The patient was 5 feet 6 inches tall, pleasant and alert, with generalized obesity, weighing 279 pounds. There was some duskiness of her lips and tongue but no definite cyanosis. Examination was otherwise normal.
The electrocardiogram and vectorcardiogram revealed right axis deviation with right ventricular enlargement and ST-T-wave changes. The chest x-ray revealed that the pulmonary vascularity was within normal limits, although the main pulmonary artery was slightly prominent. The over-all heart size and aorta were within normal limits.
The hematocrit value was 46 per cent, white The venous catheter was then removed. The tubing in the brachial artery was left in place for the following 3 days. Its patency was maintained by the use of heparin. This allowed serial determinations of blood gas tensions, awake and duiring sleep, both during control periods and while under the influence of oral ethamivan. In addition, during the night, sleep patterns were recorded in conjunction with bloods for gas tensions by means of a small thermistor bead lightly applied to the face below the nose. The output of the thermistor bead, which formed part of a bridge circuit, was amplified and by means of a differentiating circuit, the first derivative of the temperature was recorded on a Honeywell oscillographic photographic recorder. The patient tolerated the brachial arterial catheter without difficulty. A good radial pulse was present at all times during the presence of the catheter as well as after its removal.
Blood samples were analyzed for oxygen content and capacity and carbon dioxide content by the method of Van Slyke and Neill, and for lactic and pyruvic acid by the methods of Scholz et al.'4 and Gloster and Harris,'5 respectively. Hemoglobin was determined from the oxygen capacity. Carbon dioxide tension was calculated from the whole-blood carbon dioxide content and blood pH with use of the charts of Van Slyke arid Sendroy. Blood pH and oxygen tensions were analyzed with the Radiometer tension equipment. Expired gas samples were analyzed by the Scholander technic. Blood pH and oxygen tension were run at 38 C immediately after being withdrawn. Although it has been suggested that the pulmonary pressure response to hypoxia is mediated by the intrapulmonary release of lactic acid,4 there was no evidence of increased lactic acid release in our patient, as determined by measuring circulating levels in both pulmonary and brachial arteries. These results in association with previous reports5 17 suggest that hydrogen ion is of prime importance in regulating pulmonary arterial tone.
Recent studies have shown that at 5,000 feet, some subjects with cardiopulmonary disease may have significantly more evidence of pulmonary arterial vasoconstriction than at sea level,18 whereas in the normal subject, such findings are not apparent below 10,000 feet. '9 20 As this study was performed at 5,000 feet, it is possible that the degree of pulmonary hypertension and the reactivity of the pulmonary vascular bed were more pronounced than they would have been at sea level.
Summary
The relative importance of arterial oxygen tension and hydrogen ion concentration in regulating pulmonary arterial pressure was evaluated in a 43-year-old woman with hypoventilation and obesity. It was shown that hydrogen ion concentration played a dominant role in the regulation of her pulmonary circulation.
